Frequent alterations of the beta-catenin and TCF-4 genes, but not of the APC gene, in colon cancers with high-frequency microsatellite instability.
High-frequency microsatellite instability (MSI-H) due to defective DNA mismatch repair (MMR) is a characteristic of the majority of tumors from kindreds with hereditary nonpolyposis colorectal cancer (HNPCC) and a subset of sporadic cancers. To better understand the molecular characteristics of colon cancers with MSI-H, we analyzed these cancers for alterations of genes, such as APC, beta-catenin, and TCF-4 genes, involved in the Wnt signaling pathway. Following the National Cancer Institute (NCI) criteria, 385 unselected colon cancers were classified as follows: 50 (13%) MSI-H tumors, 36 (9%) low-frequency MSI (MSI-L) tumors, and 299 (78%) microsatellite stable (MSS) tumors. The frequency of APC mutations was significantly lower in MSI-H tumors (9 out of 50) than in MSI-L (12 out of 20) and MSS (66 out of 100) tumors (P = 0.0005 and P < 0.0001, respectively). In contrast, the frequency of exon 3 mutations in the beta-catenin gene was higher in MSI-H tumors (10 out of 50) than in MSI-L tumors (0 out of 30; P = 0.0110) and MSS tumors (3 out of 100; P = 0.0010). Frameshift mutations in a (A)9 tract of the TCF-4 gene were detected in 44% (22 out of 50) of MSI-H tumors, but not in any of the 20 MSI-L tumors or 40 MSS tumors. In total, 78% of MSI-H tumors and 84% of the remaining tumors had at least one alteration in APC, beta-catenin, or the TCF-4 genes. Although further analysis is needed to functionally characterize the consequences of each of these alterations on beta-catenin/TCF target gene expression, our results suggest that the activation of the Wnt signaling pathway plays a pivotal role in colon tumorigenesis, irrespective of MSI status.